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Aquatic Plastic Debris
How do plastics get into 
lakes, rivers, and oceans?





Researchers at ISTC have teamed up with scientists at 
the Annis Water Resources Institute at Grand Valley 
State University (MI) to investigate the role of 
microplastics in the fate and transport of persistent 
organic pollutants (POPs). They are starting with two 
simple questions:
1. To what extent do POPs sorb to microplastics?
2. Does residence time impact the extent of the 
sorption concentrations of POPs on microplastics?
Water and sediment samples from Lake Muskegon 
will be tested for 69 target POPs in 4 chemical classes:
• 16 chlorinated pesticides 
• 9 polybrominated biphenyl ethers (PBDEs)
• 28 polychlorinated biphenyls (PCBs)
• 16 polycyclic aromatic hydrocarbons (PAHs)
Three common plastics in the environment,
• polyethylene  (            ), 
• polypropylene   (     ), and 
• polyester (synthetic clothing material),
will be deployed in secure apparatuses in the water 
column and sediment in Lake Muskegon to see if 
POPs sorb to those plastics.
At three time intervals after deployment, 
microplastics in the apparatuses will be sampled to 
see if POPs concentrations on the microplastics
vary over time.
Results from this project are expected in fall 2019.
Project Location
How do plastics 
breakdown?
How do plastics impact 
animals?
Plastics serve an important purpose for 
lightweight durable packaging, but these 
properties also make it easy for plastics 
to enter the environment.  Plastics end 
up in water bodies due to improper 
disposal and littering by humans.
Plastics also get into the environment 
through wastewater treatment plants. 
Microbeads in our personal care 
products and microfibers from our 
synthetic clothing end up in wastewater 
from after washing ourselves and 
clothing. Many of these plastic beads 
and fibers are too small to be caught by 
filtrations systems in wastewater 
treatment plants.
Many materials are slowly decomposed 
by a variety of bacteria and other 
organisms. However, most plastics  do 
not breakdown in this way. Plastics 
breakdown by either physical or 
chemical processes or by ultraviolet 
light. These processes break large 
macroplastics (>5mm) down to smaller 
and smaller pieces to form microplastics 
(<5mm), but never transform or destroy 
the plastics.
Some of the most obvious impacts of 
plastics on animals are that some animals 
may become tangled up in plastic netting 
or rings and suffer physical impairments 
that may lead to death.
Animals can also mistake plastics for 
food. Plastics are hard for digestive 
systems to pass and usually end up 
sitting in the gut. This gives the animal a 
false sense of fullness and leads to 
starvation and death. Animals as small as 
zooplankton have been shown to 
mistake plastic for food.
In addition, small bits of plastic can have 
sharp edges that cause significant internal 
damage. Or the small bits of plastic could 
harbor persistent organic pollutants 
(POPs) that are resistant to environmental 
degradation. POPs can negatively impact 
development, nervous, and reproductive 
systems and bioaccumulate in animals.
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